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Connecticut, and Block Island, Rhode Island, the cleficienciep 
were 12.53 and 15.61 inches, respectively. 
In the Ohio Valley all stations show deficiencies, the aver. 

age for the district being 6.12 inches helow the normal. 
In Tennessee there was o slight BXCBXS at Knoxville, and 

marked deficiencies in the western part of the state, being 
10.71 inches, at Nmliville, and 18.69 inches, at Memphis. 

In the lower lake region there is an amrage excess of‘ about 
one-half inch, the extreme depertureR being a deficieiicy 01 
8.47 inches, at Rochester, New York, and an excess of 1 5 3  
inches, at Buffalo, New York. 

In the extreme northwest, upper Mississippi valley, and 
upper lake region there is a general deficiency, except at Chi. 
wgo, Illinois, excess 7.03 inches; Saint Louis, Missonri, excea 
7.71 inches; and Milwaukee, Wisconsin, and Dubuque: Iowa, 
nearly normal. 

All stations in the Missoiiri valley &ow an excess, the aver. 

On the Pacific coast there were marked deficiencies in the 
northern and rJouthern districts, while in the middle Pitcific 
coast region the precipi tatiou ereraged about normal. 

’ age for the district amounting to 5.06 inches. 

NOTES AND EXTEACTS. 

The following extract ia from the December, 1885, report 01 
the “Alabama Weather Service,” under direction of Prof. P. 
H. Mell, jr., Auburn : 

The month of December h& been generally mild and pleasant. Most of tht 
atations reported hi h temperatures for this season of the year. The cold days 
of the month were t%e 6th, Ilth, 15th, 27th, and 28th. 

The rainfall waa below the average over a greater Pirt of the state, and some 
stations record an inappreciable fall of rain. Trinity, for instance, re orted 
“not enough to measure.”. In north Alabama there aas a sli ht fall o?snow 
on the Gth and 14th, not enough. however, to cover the ground Ice and frosl 
occurred frequently during the month, and at times tlic grouud way quite hard 
frozen. 

Some stations reported beautiful souseta and b;,’ ht afterglows. 
Greensborough furnishes the fi)lloring items : b e  have had the highest and 

lowest barometer readihgs fcr December that have occurred during the several 
years of my observation, viz., highest, 30.500, lowest, 29.600; range, 0.900.” 

Trinity states that “the weather for the month of December has been ex- 
ceptionably fine; not too warm nor too cold. We have had some ice, and a 
little sprinkle of snow on the 14th. There has been but little rain ; some days 
of misty weather, and once or twice a slight shower. The roads have been 
better in this country than I ever knew them at this seaqon of the year. The 

Incher. Inch-. Iacha. 
8.50 7.44 15.88 

0.38 14.50 
13.50 3.6 16.56 
9.12 3.44 12.$ 
13.44 ............................................... 
8. I2 

freezes have been light.” 
Valle Head states that “ a  gale assed over this place on the night of the 

12th. h e  wind blew at the rate of about fitly miles per hour and continued 
for several hours. There was no material damage, sofiir ax1 know. The rain- 
fall was 1.40 inches. 

states that “the mean tem erature for December was 2O.4 
c o ~ ~ ~ ~ ? ~ e  total recipitation 2.32 incfes less, than the average for the 
month, while the totarmovement of wind was two hnndred and seventy-six 
miles greater. The greatest hourly wind-relocity occurred on the Bth, and was 
thirty-eight miles, blowing from the southwest, which proved also to be the 
highest velocity occurring during the year. The mean of the minimum tem- 
perature was about 5 O  higher than the average, thus making the month seem 
warmer than usual, although the actual facts are that it was 2 O . 4  colder.” 

Tuscumbia reports for the 20th the following: “To-day, at 12 m., I wit- 
nessed a solar halo about 40’ in diameter. The sky was overcast with a very 
thin white cloud, but the snn shone through with some strength. The outer 
portion of the circle was perfectly white, the centre was of a white milky ap- 
pearance about 20° in diameter : between these two ortions there was a ring 
of a dark red purplish tint. This halo continued Prom 12 m. until 4 p. m. 
At night there was a lunar halo and a corona around Venus.” 

Sfate sunrmary. 
Nean temperature, 44O.1; hi hest temperature, 7C0, at Euthula, on the 9th ; 

lowest tempetature, 12O, at Gafsden, on the 6th ; range of temperature, 62O ; 
greatest monthly range of temperature, 50°, at Eufaula i least monthly range 
of temperature, 3Y0, at Jacksonville ; mean daily range, 16O.1 ; greatest daily 
range of temperatiire, 3S0, at Gadsden, on the 4th j least daily range of tem- 
perature, Oo, at Centre, on the 1st. 

Mean depth of rainfall, 2.87 inches ; mean daily rainfall 0.093 ; greatest 
depth of monthly rainfall, 6.25 inches, at Gadsden ; least depth of monthly 
rainfall, ina)>preciable, at Mount View ; greatest daily rainfall average for 
etate, 1.90 Inches, on the 13th; greatest daily local rainfall, 4.18 inches, at 
Mobile, on the 6th. 

Average uumber of days on which rain fell, G ; average number of cloudy 
days, 9 ;  average number of fair daw, 8;  average number of clear days, 14; 
warmest days, 4th :md 8th ; coldest‘drrys, Gth, Ilth, 15th, 27th, 28th. 

Prevailing direction of wind, northwest. 

The wind was from the east.” 

4 

The following letter has been received from Mr. Ellwood 
Cooper, of’ Santa Barbara, Santa Barbara county, California : 

SANTA BARBARA, December 12, 1886. 
Brig. Grn’l HAZW, 1C’uah;ngtos : 

DEAR SIR: My last report to your,department was partially ublished in the 
WEATHUH REVIEW of A ril, 1884. h a t  report gave the rainfil from 1870 to, 
and including, that of t i e  winter of 1883-’84. l’he rainfall of 1884 and 1886 
was 12.56 inches, 9.11 inches falling from October 8th to December 31st, and 
3.86 falling from January 1st to May. 

From mv letter containing the information given in the report, as stated 
above, I laid down the theory that during the winters when we had heavy rains 
before January 1st we were likely to have light rains aRer Jannary 1st. In 
Rupport of this I called your attention to the winters of 1871-’72, 1878-’79. 
and 1880-.’81; I have now to add the rainfall of the past winter, demoustratin 
the same condition as the three winters above alluded to. I also wrote in s a d  
corumunicstion that during the spring of 1884 we had a series of warm south 
winds, which caused the un recedented rainfall of that season, and that since 
my sojourn in the country, t o m  1870 down to that time, that thewind had not 
blown one sin le hour steadily from that quarter. In my theories there laid 
down and (1) %e statement that by close observation we could, to a certain ex- 
tent, foretell the probable rainfall each winter. 

I now beg to call your attention to the storm of November last, commencing 
the 15th and ending the night of the 54th. (I was not at home, or I should 
have reported earlier.) There is DO record of so much rain fallin in any year 
since records hare been kept, in the month of November. I fave learned 
from my wife and the men workin on the ranch that a very warm wind blew 
from the southeast (more souther& than easterly), and part of the time due 
south, the wind on two different days and nights amounting to a gale; many of 
my fruit trees were uprooted, some broken square off ahove the ground. This 
storm commenced apparently without any preparation. In  Los Angelea 
county, twent miles from the sea, there were no violent winds. I am there- 
fore convince: that there must have been a str0r.g wind blowing from the Gulf 
of California some time previous to the commencement of the storm here. 

Onr usual southeast storms cross the country north of Fort Yuma, giving at 
San Diego about one-third as much rain as at Santa Barbara. The storm of 
November jnst passed, the greatest amount of rain was condensed between the 
first and second ranges of nionntains; at the base of the Sierra Madre there 
were 7 inches of rainfall; at Newhall, 9 inches; in the Ajai Valley 16; in the 
Santa Inez Valle , back of Santa Barbara, 19; and at San Luis Ohspo, 22 to 
24 inches. On t i e  night of the 17th 9 inches of rain fell in a few hours at the 
latter place. I n  the town of Los Angeles, 6 inches; Santa Barbara, 9 inches; 
at Ellwood (my home), 10 inches; at the south base of the Santa Inez range, 
Glen Annie, there were 14 inches, while at the base on the north side there 
were 19 inches. This warm wind blowing from the mouth of the Gulf of Cali- 
fornia was kept westward of the high range on the eninsula and carried di- 
rectly over the first ranges from San Pedro to Point Eonception; on reaching 
the second ranges, was met by the cold northwest trades, condensed, and hence 
thegreatest precipitationin the valleys back from the coast. In the Paso Robles 
country there was not much rain, robabl from the reports, about 4 inches. 
We have had up to date since Octoier 1 Gtg; 10.37 inches of rain, and according 
to my theory we must not expect very much more atler January 1st. I do not 
redict, but the fact that every winter since 1870 that gave ns 8 inches or mom 

Eefore January Ist, ga ve us bnt little after January 1st. This very strong 
probability should put farmers and fruit growers on their guard, and they 
rhould lose no time in preparing for such an alternative. 

* t t * t * * 

I have the honor to be your obedient servant, 
ELLWOOD COOPER. 

Since the receipt of the above, Mr. Cooper has furuished the 
rollowing summary : 

The review of the rainfall from 1870 to date, establishes thus far one unvary- 
ng rule, and that is, that in all our rain seasons, when there has been more 
han half our winter average of rain before January lst, we have had less aRer 
rannary ISI,  in the ratio or proportion as the amount before was greater. For 
!sample : 
.......... ... -- I Before Jnnuary I. After January I.  I Total. I Branon. 

~ ~~ 

While I do not pretend to know, or to predict, how much more rain we will 
lave before the end of spring, the above table should warn every farmer and 
iuit-grower of the necessity of preparing their work with the expectation of 
laving but little more. The sewon thus fhr for the cultivator is the best we 
lad ic sixteen years, and any failure in crop8 will be the result of neglect on 
he part of the farmer. 

SANTA BARBARA, December 31, 1885. 
The following meteorologicrtl sninmnry and accompanying 

-emarks are from the December, 1883, report of the “Indians 
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Weather Service," under direction of Prof. H. A. Hiiston, of 
Pnrdne University, Lafayette : 

- 
Temperature. ! 

Distrlctn 
Average 

prwipitu- 
tion. 

- -._ - __ . - 
I 0 '  Iitclren. 

Northern conntirs ............................................... 60.0 I - 8.0 I 29.21 ! 2.56 ................................................. 31.26 i 2.38 Central counties 
Southern counties I 2:; I -'E:; , 34.24 i 2.70 ................................................ 

I 
State .......................................................... 6 2 . 0 '  -10.0: 31-57 j 2:- i ;_-- 

The mean temperature of the state for December, 1885, was 0O.8 above the 
mean of the state for the past three Decembers ; 1O.47 below the mean of four- 
teen years at Indianapolis ; 3 O . 6 5  above the riiean of twent.y-sis years at Lo- 

3 O . 0 3  below the mean of twenty-one years at Vevay ; 3O.27 above rport e mean of thirty-two years at Spicelaiid ; 5O.76 above the mean of six years 
at Mauzy ; 1O.83 below t.he mean of eight years at Blue Lick ; OO.08 above the 
mean of fonr ears at Worthington, and Po.% above the mean of six years at 
this fitation. k i t h  the exception of Indianapolis, the mean tempcrature at the 
various stations was absve the normal, the anioiints ranging from lo to 6O.2. 

The mean redpitation for the state is 1.66 inches below the mean for t,he past 
three Decemters ; 0.76 inch below the mean of fourteen years at Indianapolis ; 
1.68 inches below the mean of twenty-one years at Vevay; 0.89 inch ahnve 
the mean of twenty-six years at Loeansport; 0.3s inch helow the mean of 
twent - i x  years at S iceland ; 1.74 inches below the mean of four years at 
Blue Lick ; 0.68 inch gelow the mean of four years at Worthington ; and 0.64 
inch below the mean of six years at this station. Wit,h two escept.ions, the 
recipitation at the various stations is below the normal, the amounh ranging b m  0.5 to 2.2 inches. 
High winds prevailed in all rts of the st.ate between the warm weather of 

the 4th and the cold ware of tc 5th. 

The following is the 4' Iowa Weather Bulletin" for December, 
1885, prepared by Dr. Gustavus Hinricbs, director of the St,ate 
Weather Service : 

December 1886, was very moderate, with excess of precipitation, westerly 
winds prevahng. 

The mean temperature of the air. was one and a half degrees above the 
normal. The first two decades were cold, averaging six degrees below normal, 
with three very coldgroups of three days each, namely, the 9-llth and 1%14th, 
averaging fifteen degrees below normal, and the 5-7th, averaging eighteen 
degrees below normal. The last decade was decidedly warmer, being fifteen 
de$rees above normal, and having two three-day grou s, the 21st-23d, 2%3l)th, 
which were twenty deerees above normal, corresponxing to the nornial tem- 
perature at the beginning of A ril. 

Cloudiness avera d norma? for the month, but was in ercesa during tlie 
first and third deea%, and much below nonnal during the middle decade, 
which was marked by many sunny days, withremarkably hi h insolation. This 
decade also comprised the sleighing seaqon. The seven fays, from the 15th 
to the 21st, were as fine winter days as can be experienced anywhere. 

The principal 
mow feE on the gth, and gave fair sleighin , which lasted until about the 31st. 
The four days from the 27th were rainy an! cloudy, and gave over one inch of 
water in m n y  places. 

No remarkable phenomena were noted. Silver thaw on t.he 18th ; fog on 
the 17th and 39th. The only high northwest wind began on the 4th and con- 
tinued into the 6th. The total run of the wind for the m0nt.h was nearlv normal. 
The number of days on which the teniperature reached to, or fell below, zero 
(Fahrenheit) was six, one less than normal. 

. 

Yreci itation was nearly fitly per cent. in excess of normal. 

_______. ___ ._ -. ... 

.- ............... . .  .. ._I_- 

December, 1885. 

First decade ......................................................................... 
Third decade ........................................................................ 
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Becoad decade 

I 

..................................................................... 
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Rainfall. 

- 
h C : b t ~ 8 .  

0.Q 
0.24 
1.30 

2.83 
-. ...... 

The followiiig is  an extract from a meteorological summary for 
1885, furnished by Prof. F. H. Snow, of the University of 
Kansas, Lawrence, Kansas : 

The chief meteorological peculiarities of the year 1855 were. the low t.em- 
perature of all ita months, except November and December ; the ample and 
remarkably well-distributed rainfall ; the low aggregate velocity of t.he wind for 
every month but August, and the most ertraordinary daily wind-velocity on 
our record (December 4th). 

Ttnrper&rc.-The mean temperature for the year, 61O.01, which is P.38 

below the mean of the seventeen preceding years ; the highest tem erature 
was 96O. on July 16th ; the lowest was -14O.5, on the 10th of dbroary, 
giving a range of 110O.5. The mean temperature of the winter months, 
24O.04 ,  which is 6O.4i below the average winter temperature ; of the spring, 
5P.41, which is lo.% below the average ; of the summer, 74O.28, which is 
l0.ti4, below the average ; of the autumn, S8O.38, which is 0O.43 below the 
average. The coldest month of the year WBR Jannary, with mean tempers- 
tiire lPO.54 ; the coldest week was January 15th to 2lst, mean temperatiire, 
l0.ljS ; the coldest day was February loth, mean tem erature, 4O.12. The 
mercury fell below zero on twenty-nne days, of whicf thirteen were in Janu- 
arv, seven iu February, and one in December. 
with mean temperature, i io.ot;  ; the warmest week was July 18th to 24t.l; 
mean, 8l0.fj6 ; the warmest day was Ju ly  15th, mean, 84O.75. The mercury 
reached or exceeded 90O on tweiity-seven da s (fourteen less than the average 
number), viz., three in June, seventeen in Ji&, and seven in August. The last 
hoar frost of spring was on May Ah, the first hoar frost of autumn was on 
October Ith, girin an interval of one hundred and forty-nine da s, or nearly 
five months, entiriy withuut fri& ; the average interval is oqe gundred and 
fittv-five days. The last severe frnst of spring was on April 13th ; the first 
&ere frost of autumn was on October (ith, gping an interval of one hundred 
and seventy-six days, or nearlJ six months, wlthout severe frost ; the average 
interval is one hundred and ninety-nine days ; no frost during the ear caused 
damage to crops of grain or frnit, bot the low temperatures of ~auuary and 
February were generally destructive to peach buds. 

Raiti.-The entire rainfall, including melted snowI was 36.07 isches, wh'ich 
is 1.79 inches abore the annual average ; either rain or snow, or both, in 
measurable quantities, fell on one hundred and three days-one less than the 
average : on twenty other days rain or snow fell in quantities too small for 
measurement. There was no approach to dronght during the year, the long- 
est interval withont rain in the growing season being ten days, from -4ugust 
12th to 2"d. The number of thunder showers waq thirty-one ; there were two 
light hail storius during the year. 

Sttom-The entire depth of snow was 38 inches, which is 12.18 inches 
above the average ; IJf this amount, 8 inches fell in January, 11 inches in 
February, 4 inches in March, and 10 inches in December ; snow fell on twenty- 
seven days ; the last siiowof spring was on March Pith ; the first snow of autumn 
was on Noveinher 12th-fonr days Inter than the average date. 

The mean clondiness of the year was 44.67 per cent., which is 0.08 per 
cent. below tlie average. 

The prevailing direction of the wind wil.9 southwest. 
The average atmosliheric hnmidity for the year was 71.3 ; the dam est 

month was Januaryl with the niean Iinmidity 84.0 ; the driest month was $0- 
veniber, mean humidity, 65.0. 

The warmest month was Jul 

The followiug is an extract from the December, 1856, report 
of the 9' Minnesota Weather Service," under direction of Prof. 
Wm. W. Payne, Carleton College, Northfield : 

The werage mem temperature of Minnesota for December, as deduced from 
reports from seventeen stations of the Minnesota Weather Service, is 19O.6. 
This is 12O.6 colder than tlie receding month of November, but much above 
the average for tlie month. '!he warmest station was La C r o ~ e ,  with a mean 
for tlie month of 46O.3 ; the nest warmest was Winona, W.6. - The coldest 
stations were Saint Vincent, Park Rapids, and Moorhead, 11O.6, 14'.0, and 
15O.8, respectively. The highest temperature, with few exce tions, occurred 
on the 22d. High tem ieratures recorded were : Grand &rks, W.0, 2d ; 
Crookston, 4P.0, 28th; binona. M O . 0 ,  89d. and Park Rapids, 43O.1, on the 
Pith. The minimum temperatures, as in November, were very high, aa com- 
pared with the usual greatest cold for the month, being, with but one esception, 
above -2W.5. The effect of this comparative evenness was to caum the 
month to be marked by delightful weather throughout all parts of the north- 
west. The observer at Grand Forks, in the U per Ked River Valley, under 
date of the 26th, says: "The last fifteen days Eave been exceptionally mild 
for the season. The weather has been clear, and the temperature, under the 
inflrience of the prevailing light southwest winds, has, upon nearly every day, 
been ahore the freezing point." 

Though several Decembers since 1870 have been materially warmer than the 
present, yet December, like November, has been a warm month, the mean 
temperature for the month heing much above the average of the last f ihen 
rears. The mild weather of the last No\.ember was carned into December, 
;until the 4th, when the equilibrium of the air was disturbed Isy a storm-centre, 
or area of low pressure, which rapidly advanced from the Northwest Territory 
during the 3d and 4th and passed to the Saint Lawrence Valley on the 6th. 
The contrasts in the weight of the air were very great during the p 
low area over the state, thereby causing beavy@es and stormy weat er, and 
a cold wave which extended to all sections. ind-velocities were noted, as 
follows : Northfield, north, forty-six miles per hour ; Bird Island, northwest, 
forty-sis miles per hour. 

prom the 5th to the 16th the weather was cold, but not unseasonably BO, and 
tlie minimum temperatnres of the month were generally registered during this 
period. On the 15th the weather began to grow warmer, and from that date 
to the end of the month the weather was continually mild, with thaws on man 
days, so much so that the snow disappeared ; and the ice in the rivers, whicg 
were r l l y  closed on the 5th, was covered with water, and a break-up 
seeme imminent. There was an unusual number of fo gy days, and on the 
22d, 'Lljth, Pith, %8th, and 29th rain was noted in various?ocalities. 

The snowfall for the month was generally small, the most of it occurring on 

7 Of this 
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the 4th and 8th. On the 15th there were from six inches on the round, in the 
aoutheast, to three inches, in the northwest ; but this generally isappeared by 
the 22d, leaving the ground bare, much to the detriment of the logging and 
other interests which de end on an abundance of mow, and at the end of the 
month prospects were $scouragin for a full cut in the lumbering districts. 
But two stations, Winona and La er’osse, report more than one inch of pre- 
cipitation ; 1-93 and 1.79 inches, respectively. 

The following is an extract from the December, 1885, report 
of the ‘ 4  MiEisouri Weather Service,’? under direction of Prof. 
Fritncis E. Nipher, Washiugton University, Saint Louis : 

December has been somewhat ivariner than the normal (about 2 O )  and has a 
deficiency of rainfall of about 1 inch. 

The mean temperature of the first decade was 30’ and that of the second 
3’2O.5, both being slightly below normal December weather. The third decade 
was about 43O. 1, or about IO0 above the normal. 

The lowest temperature reached ww 4O, on the 14th. The minimum tem- 
peratnre fell below !Z0 on thirteen days, and on eight days it did not rise nbove 
82O. The highest temperature reached was 60O.8. 

‘ The rainfall was about equally divided among the three decades, falling as 
snow during the first two. 

In the state the rain was less than one inch in the north part of the state and 
in the region drained by the Osa e River, and increases to over three inches 
in a small region south of Saint foiiis. 

Tlie lowest temperatures reported are, Chamois, -11’; Mascoutah, -1 0’; 
and Mexico, -7O. The highest temperatures are, Chamois, 7z0, and Steel- 
rille, 65’. 

A heav wind on the Pth, which \vas felt in the northwest part of the state 
in the earfy morning and at 7 o’clock at Glasgow, reached Chamoisat 9 o’clock 
and arrived at Saint Louis about 4 1). m. It was strong enough to overthrow 
old buildin s and to unroof houses, and did extensive damage. I t  was attended 
with a marfed fall of temperature. 

Chamois reports the’month as 2 O  h o v e  the average of the last ten years. 

The following is an extract from the December, 1885, Bul- 
letin of the New England Meteorological Society,” under 
direction of Prof. Winslow Uptou, Providence, Rhode Islaiid : 

Reports for the month were received from one hundred and thii-ty-five ob- 
servers. 

General co~ultXons..-The month was warm, with II Iargc nutnber of fuir 
days, and a deficiency of rain and snow. 

A.ecipitalbii.--The amount and distribution of the Iwccipitation were very 
irregular. There was also great variability in its character, whether rain or 
snow. In the northern portion there wns considerable snow, but in the south- 
ern portion little or no snow fell during the month. Tliroitghoiit the district 
the snowfall was less than the usual amount in  1)ereinlJer. 

Tm+xmzture.-With few exceptions the temperature was above the average 
at stations where a comparison with former records can be made. There was 
also an absence of ertreme1.y low temperature, onls .p few readings below zero 
having been re orted. In this respect the month differed widely from Decem- 
ber, 1884, in wlich nearly every station reported temperatures below zero, on 
the 20th. 

A.mmve.-Ten depressions, with the usual attendant conditions, passed in the 
vicinity of the district, all moving rapidly. Seven of these moved in the usual 
path from the Lakes down the Saint Lawrence Valley; one (lath-lsth) from 
the Ohio Valley down the Saint Lawrence; and two (26th-27th and 31st) lip 
the Atlantic, east of the coast. Two in the first class were secondary de ires 
ionP, which formed out of the same conditions as earlier depressions, and im: 
mediately followed in their track. The highest pressure of the month was 
abont 30.7 inches, on the 13th. 

Vhd-High westerly winds attended the advance of awave of high ressure 
(30.3 inches) on the 7th, and very severe gales were experienced on t i e  coast 
on the 26th and 27th, in connection with the depression moving up the Atlantic 
on those dates. The tide was high, and much damage was done to vessels and 
in the coast towns. 

nrisce~~aneozrs.-Auroras were generally noted on the lst, 6th, and 7th; on 
the Ith, at Saint John; on the 8th, at Belfast and Walpole; and on the gth, at 
Kent’s Hill. 

Lightning and thunder were noted as follows: 3 4  South Hiti ham, lightning 
in southeast in evening; Bent’s Hill, 10.30 p. in., lightning flasf in east, below 
horizon; 6th. Nantucket, sharp lightning in evening; South Hingham, lightnitig 
in evtning in southeast and south: 19th New Bedford, thunder and lightning in 
mornin2 dnring rain storm; Nantucket, thunder, 8.20-11.10 a. 111.. with wind 
squall, wing rain storm. 

The year 1886. 
The meteorological conditions of the year were especially favorable for agri- 

culture. There was little dama e from late frosts in the spring, or from early 
frosts in the fall, and the rainfalf was abundant. The season was about normal 
in time, from spring to autumn. 

The recipitation record shows an average deficiency over that of previoun 
years, tiit there are marked irregularities. It is quite probable that some of 
these irregularities arise from the fact that the records were made under differ- 
ent conditions in different vears. This is one of the most fruitful sources of 
error in combining precipitation records, and seriously impairs the value of 

comparative tables. There were many instances of excessive rainfall in indi- 
vidual storms, especially in July and Angost. 

In the early part of the year, there occurred a period of almost unprece- 
dented cold, lasting fiwm the middle of January to the end of March. The 
s Iring and slimmer were somewhat below the average temperature, and autumn 
above it, giying a decided deficiency for tlie year. 

Jightning 
also attended a few of the general storins of the winter. Severe gales were 
tinted in several months, those ‘in the last three months of the year having 
caused cnnsiderable damage on the coast. 

The thunder-storms of the slimmer were nunierous and severe. 

The following is an extract from the December, 1885, report 
of the “Ohio Meteorological Bureau,” under direction of Prof. 
Benjamin F. Thnman, of the Ohio State University, at Co- 
lulublls : 

A comparison of the re orts for December, 1886, with those for the same 
month in tlie three prece8ng yeara shows that the princi a1 differences were 
ex erienced in the atmospheric pressure, temperature, a n 2  recipitation. 

h e  mean pressure was 0.37 inch lower than the lowest ogthe years named, 
and 0.48 lower than their mean. The lowest pressure was 29.118, on the 4th, 
the lowest shown by the records of the bureau. This low presrure marked the 
be inning of the severest storm of the month. 

h i e  mean teniperatitre, 3894, was 1 O . 8  above the mean of the three pears 
preceding, and O O . 3 7  above the normal. of the tem era- 
ture from 6O.8, on the Tth, to 71O.0, on the 9th, irccompaniec&e storm alided 
to above. 

The mean rainfall reported was 1.76 inches, the least on our records for De- 
cember, and 1.18 inches. or forty-sir per cent., below the normal. The low 
pressure nnd somewhat high temperature prevailing would lead one to expect 
a rainfall ahore the average, and an examination of the relation between press- 
ure, temperature, and preci litation for each of the three preceding years would 
confirin the expectation. hhe month’s record is in this respect exceptional. 

State snmmary. 
Attitospheric presazirP.--Yean for the state, 30.10 ; highest, 30.78, on the 

Eth, at Canton ; lowest, 29.11, on the 4th, at Wanseon; range for the state, 
1.m 

Z’e,~t~~el.atrtre.-Nern for the state, 32O.4 ; highest, 71°, on the sth, at Hang- 
ing Rock ; lowest, - 6 O . 8 ,  on the 7th, at Wauseon ; range for the state, 7 7 O . 8 ;  
mean daily range. 11jO.6 ; greatest daily range, 49O.4, at Oberiin ; least daily 
range, 1O.0, on the 31st. at Logan. 

Relative hi4inidify.--Mean for the state, 79.8 per cent. 
A.erriyitatioia.-A\-era~e for the state, 1.74 ; average daily, 0.057 ; greatest 

monthly, 3.97, at New Alexandria ; least monthly, 0.50, at Ainger. 
Average number of clear days, 5.1 ; fair days, 9.7 - cloudy days. 16.2 - on 

which rain fell, 13.6: greatest number of days on whih rain fell, 20, at $an- 
dusky ; least number of days on which rain fell, 6, at Springborongh. 

Prevailing direction of the wind, southwest. 

The extreme ran 

The following is a11 extract from the Tennessee 6 ‘  State 
Board of Health Bulletin,” for December, 1885, prepared under 
direction of J .  D.  Plunkett, M. D., President of the State 
Board of Health. The summary is prepared by Major H. C. 
Bate, in charge of the State Meteorological Service : 

The weather during the month of December was, for the most part, remark- 
ablv mild and pleasant, with but few s ecial features, the principal being the 
hi 11 winds which prevailed during the {rst week. 

%he mean temperatiire was 89O.41, only O O . 3 7  above that for December, 
188-1, and 3O.46 below that for December, 1883. The maximum temperature, 
recorded about the 4-9tli, was the same as the December maximum of 1884, 
and 6 O  below that of 1883. The minimum tetnperature, recorded about the 
15th, was the same as that of 1883, and 13’ above the December minimum of 
1884. 

The average rainfall was 3.19 inches, 2.13 inches less than the December 
average for the year previous, and 1.15 inches less than that for 1883. As dur- 
ing the past three months, the eastern division of the state received the larpst 
portion, arera ing nearly four inches. The middle division received but little 
over three in&es, while the western division received only two and three- 
fourths inches. Tlie rains of the 9th and 13th were quite heavy, especially in 
the pastern division. The greatest local daily fall was 2.80 inches, re orted 
on the %h, at Audersonville. The days of the greatest rainfall were t i e  lst, 
8th. 9th, 13th, 98d. 30th, and of these the greatest full occurred on the 9th. 
These, together with the 15th, were general rains. No rain was reported on 
the 16th. 17th, lgth, 3nth, 31st and 26th. 

There were only three or four slight Calls of snow durin the month, scarcely 
sufficient to measure. They occurred on the 5th, I&h, an8 25th, in the eastern 
division; the 6th and Ilth, in the middle division; and the 5th and 13th, in the 
western dirision. The greatest depth reported was 0.90 inch, at Farmingdde. 

State sumnay,  December, 1886. 
Mean temperature, 89O.41; highest temperature, 72’ on the 9th, at Jon- 

borough : lowest temperature, IS0, on the 15th, at FostoAa and Trenton ; range 
of temperature, 60’ ; mean monthly range of temperature, 46O.97 ; greatest 
monthlv range of temperatwe, 5 8 O .  at Fostoria; least monthly range of tem- 
perature, 3Ro, at Greenville ; mean daily ran e of temperature, 15O.76 ; greatest 
daily range of temperature, 60°, on the I d ,  at Fostoria; least daily range of 
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DECEMBER, 1885, 

Temperature. 

Highest. 1 Lowest. I 

-~ ___-- 
temperature, 2O, on the lst, at Greeneville and Ro ersville; ou the 8th, at 
Howell ; on the Sth, at Lexington ; on the loth, at tookeville ; on the 13th, 
et Parkesville, and on the 21st, at Hurricane Switch ; mean of maximum tem- 
peratures, 64O.34 ; mean of minimum temperatures, 17O.37. 

reatest 
rainfall, 5.03 inches, at Andersonville ; least r&nfall, 1.46 inches, at Qreene- 
ville ; r t e s t  local daily rainfall, 2.80 iuches, on the 9th, at Andersonville ; 
days o greatest rainfall, lst, 8th, 9th, 13th, 23P, 30th ; day of greatest raiiifall, 
9th. 

Average number of days on which rain fell, 7.2; average number of clear 
days, 9.6 ; average nnmher of fair days, 11.7 ; average number of cloudy da s, 
9.8 ; average snowfall, 0.19 inch ; greatest snowfall, 0.90 inch, at Fariningdat ; 
rainless days, 16tl1, 17th, 19th, 2Oth, 21st, 30th ; warmest days, 4th, 9th ; coldest 
d s  s, Ilth, 15th, 27th. 

Mean depth of rainfall, 3.19 inches : mean dailv rainfall, 0.103 inch ; 

%revailing wind, northwest. 
Annttal siommary, 1885. 

A comparison of the annual summary with those of the two preceding years 
&OWR the mean temperature for the past year to be slightly below the means 
for those two years. The maximum temperature recorded, lWtO, was 3 O  above 
that for 1884 and 4O above that for 1883. The recorded minimum, 4 O ,  was 
14O below that for 1884. The actual minimum temperature for 1883 is not 
included in the summary for that year, as the observations of temperature did 
not begin until April. 

The avera e rainfall is shown to be 11.21 inches less than the average for 
1884 and o& 1.93 inches more than the avcrage of 1883, in which Jaiiuary is 
not i h i d e d ,  and February on1 partially. For the ast year Andersonville 
reports the greatest total rainfd, G9.26 inches, and Ftrence Station the least, 
89.27 inches ; these are from complete reports. The total rainfall at Coving 
ton for eleven months, November not bein6 included. was 27.55 inches, which 
would make that station show the least rainfall, allowing even a literal estimate 
for the month omitted. These y p s  in the annual summaries, and the conse- 
quent difficulty in reaching actus estimates are much to be regretted, and should 
impress upon observers the great necessity and value of an unbroken record 
of their individual observations. Nashville shows the greatest total of rainy 
days, recordin one hundred and sixty-one. January was the month of the 
greatest rdnfa71, having an average of G.9G inches, and August the least, or 
2.80 inches. 

ercentages of verificatioiis of the temperature 
and weaker predictions, accorzing to the si nals adopted by the state board 
of health, displayed daily from the signal okce in this city, were as follows: 
Temperature; 90.3 per cent.; weather 93.5 per cent. During November and 
December, for forty-two consecutive days, the predictions, as displayed by the 
fl were fully verified. 

%of .  J. A. Lau hlin, voluntary observer at Hurricane Switch, Maury county, 
contributes the foflowing annual d a h  from his station : Average temperature, 
660.4 ; maximum temperature, 95O.5 i minimum temperature, 1O.9 ; range of 
temperature, 93O.6 ; total rainfall, in inches, 40.85 ; number of days on which 
rain fell. 110 ; total fall of snow, in inches, 6.3 ; number of days on which 
snow fell, 14 ; number of fogs, 27 ; number of hails, 3 ; number of dews, 122; 
number of frosts, 72 ; number of clear days, 103 ; number of fair days, 
130 ; number of cloudy days, 132 ; prevailing direction of wind, southwest. 

The same observer contributes the following valuable data, the result of his 
‘observations, showing the value of solar and lunar halos and coronp as indi- 
cations of coming ram or snow. “During the year 1884 and 1885 nineteen 
solar and thirty-one lunar halos were observed. Of these, thirteen were fol- 
lowed by rain or snow on the same da twenty-six on the first day after, 
twenty-six on the second day after, eigiieen on the third day after, while 
seven were followed by no rain or snow. That is, 86 per cent. of the num- 
ber of halos were followed by rain or snow within three days after they were 
wen. During the same time fourteen coronce were recorded, thirteen, ?r 
about 93 per cent., of which were followed by the expected weather within 
three days.” 

Nean temperature for the state, 56O; highest temperature, 102O, August 9th, at 
Sailor’s Rest ; lowest temperature, 4 O ,  February llth, atsunbright; ran 
temperature, 106’ ; mean daily range of temperature, 15O.92 ; greatest g i g  
range of temperature, GOO, December Ilth, at Fostoria ; least daily range of 
temperature, lo ; January 6th, at Bolivar ; 24tl.1, at McKenzie and Trenton ; 
February 8th. at Trenton and Sweetwater ; 15th, at Grassy Cove ; 16th, at 
Bolivar ; Hth, at Savannah and Henderson ; 26th at Sweetwater ; March Ist, 
at Andersonville ; 1%h, at Cookeville ; 16th, at hweetwater ; 22d, at Hardi- 
son’s Mills and Pulaski; November 19tL, at Riddleton, Florence Station, and 
Howell. 

Number of clear day,  121.4; number of fair days, 117.1; number of 
cloudy days, 126.5 ; number of days on which rain fell, 109.5 ; mean number 
of clear days per month, 10.1 ; mean niiniber of fair days er month, 10 ; 
mean number of cloudy days per month, 10.5 : mean iiuni\er of days on 
which rain fell per month, 9.1 : greatest number of days on which rain tell at 
m y  one station, 161, at Nashville ; least number of days on which rain fell at 
8n.v one station, 74, at Isolivar. 

Total average rainfall, 44.36 inches : average monthly rainfall, 3.70 inches ; 
greatest avera monthly rainfall, 6.96 inches, in January; least average 
monthly rainfs, 230 inches, in August ; greatest yearly rainfall at any sta- 

Durin the past month the 

Aver&ge 
pn+yl- 
tatlo.. 

tion, 59.26 inches, at Audersonville ; least yearly rainfall at any station, 89.27 
inches, at Florence Station ; greatest mouthly snowfall, 12 inches, in March, 
at Milan. 

The prevailing winds, northwest and southwest. 

Table of comparison of the years 1883, 1884, 1885. 
- .- - - - - - ._ I 1869. 1 1891. I ISM. 

Northerncountiam ................................................ 
Central coiisties.... 
3out~erucounties ................................................ 

State .......................................................... 
.............................................. 

0 O Incha. 0 ’  

2.m 56.0 -10.0 

62.0 -10.0 31.6 2.w 

60.0 -10.0 28.9 3.32 

b . 0  - 2 . 0  2.59 

I I I 

nJuly 27th; August 23d. bNoveniber 17th. cDecember 11th. dJuly4th, 6th I ih 15th. 
30th: October 3d x8tb l i s t  22d 24th ; Roveniber 11th. 22d z th c At Bolivar. > i t  Areen- 
ville. July 4th: 9th Au&t&th ; Octoborjd. h Janiia&dth: iOctober 19th. jJanuary 
Id. 15tl!, 24th: February tth,  Stb, 14th. 27th; Parch 13th ; April 10th. n t b ,  14th, zzd, 23d, 
28th; May 8tb, zsth, 26th; Jiiue 3d, iotli, 11th; July Ibth, 30th; September 17th. zgth; oc- 
tober 9th v t h  ; November 19th 28th; December 5th 12th 13th 15th zxnt 28th ?;h, pth. 
kAt Riddletun. 1At Qreenville: rnAiigust 9th. *debru&y I I ~ .  pbece iber  ;It pJnn- 
iiary 6th. 24th : lrebruary Stb, igtli, 16tb, 24th. 26th; March let, lath, xsth, zzd; Noveniber 
19th. r At Audernouville. I A t  Floreoee Station. 

The following meteorological summary and accompanjiug 
renimks me from the December? 1885, report of the L L  Indialla 
Weather Service,)’ under direction of Prof. W. H. Ragan, of 
De Pauw University, Greencastle : 

I 

Districts. 


